Movement interference occurs when concurrently observing and executing incompatible actions and is believed to be due to co-activation of conflicting populations of mirror neurons. It has also been suggested that mirror neurons contribute towards the imitation of observed actions. However, the exact neural substrate of imitation may depend on task demands: a processing route for goal-directed meaningful actions may be distinct from one for non-goal-directed actions. A more controversial role proposed for these neurons is in theory of mind processing, along with the subsequent suggestion that impairment in the mirror neuron circuit can contribute to autism-spectrum disorder (ASD) where individuals have theory of mind deficits. We have therefore examined movement interference in nine ASD participants and nine matched controls while performing actions congruent and incongruent with observed meaningless arm movements. We hypothesised that if the mirror neuron system was impaired, reduced interference should be observed in the ASD group. However, control and ASD participants demonstrated an equivalent interference effect in an interpersonal condition, with greater movement variability in the incongruent compared to the congruent condition. A component of movement interference which is independent of congruency did differ between groups: ASD participants made generally more variable movements for the interpersonal task than for biological dot-motion task, while the reverse was true for the control participants. We interpret these results as evidence that the ASD participant group either rely to a greater extent on the goal-directed imitation pathway, supporting claims that they have a specific deficit of the non-goal-directed imitation pathway, or exhibit reduced visuomotor integration.
Introduction

The role of the mirror neuron system in action observation and imitation
In recent years it has become well established that observation of human movement influences the observer's own motor system. For example, concurrent observation and execution of a compatible action (e.g. lifting the index finger while observing index finger elevation) results in a facilitation in reaction time, whereas during incompatible observation/action combinations (e.g., lifting the index finger while observing finger depression) interference in movement initiation is indicated by increased et al., 1999; Rizzolatti, Fadiga, Gallese, & Fogassi, 1996) . Mirror neurons discharge during both observation and execution of an action, leading to the theory that facilitation and interference effects may result from co-activation of compatible or incompatible sets of mirror neurons (Blakemore & Frith, 2005) . Owing to the combined observation/execution properties of mirror neurons, Iacoboni and others have described them as core components of an imitation network (Iacoboni, 2005; Iacoboni & Dapretto, 2006; Iacoboni et al., 1999; Rizzolatti, 
